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The term ‘‘frailty’’ is used loosely to describe a range of
conditions in older people, including general debility and
cognitive impairment. There is no clear consensus on the
definition of frailty; however, it is proposed that frailty
comprises a collection of biomedical factors which influences an
individual’s physiological state in a way that reduces his or her
capacity to withstand environmental stresses. Only a subset of
older people are at risk of becoming frail; these are vulnerable,
prone to dependency and have reduced life expectancy. These
health outcomes contribute to an increased demand for medical
and social care, and are associated with increased economic
costs. As demographic trends indicate a rise in the older
population, this healthcare burden will increase. This review
aims to encapsulate the current debate surrounding the concept
of frailty, with emphasis on proposed definitions of frailty which
may be relevant to its identification in the clinical setting.
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T
he term ‘‘frailty’’ is commonly used rather
loosely to describe a range of conditions in
older people, including general debility and

cognitive impairment. However, growing old is not
in itself a prerequisite to becoming frail. Neither
does a disability, such as the loss of a limb, lead to
frailty in an otherwise physically robust older
person. There is, however, a growing consensus
among experts that frailty does exist as a distinct
syndrome which occurs principally in a subset of
older people who are the most vulnerable and who
are at increased risk of hospitalisation, dependency
and whose life expectancy is reduced.1 2 These
adverse health effects in turn contribute to an
increased demand for medical and social care and
are associated with increased economic and carer
costs. For these reasons it is important that
clinicians have an awareness of the issues relating
to frailty, so that suitable preventive and rehabi-
litative actions can be taken at the earliest
opportunity.

DEFINING FRAILTY
Several definitions of frailty have been proposed,
but there is as yet no formal consensus. The debate
has centred on whether frailty should be defined
purely in terms of biomedical factors or whether
psychosocial factors should also be included.

The common theme of both schools of opinion is
that a combination of factors influences frail
people’s physiological state to the extent that its
function is largely reduced. Subsequent exposure
to further minor environmental stresses may be
sufficient in a frail person to lead to dependency.

Figure 1 summarises the collective views of several
authors in the field and shows the way in which
both biomedical and psychosocial influences can
lead to frailty. Table 1 shows the biomedical factors
commonly found in frail individuals.

It is certainly more helpful to many clinicians to
identify frailty on the basis of physical rather than
psychosocial factors as these are more tangible,
more objectively confirmed and are more likely to
be treatable by medical means.

The separation of frailty from both comorbidity
(multiple pathology) and disability is supported by
the identification of biomedical factors associated
only with the former condition. Additionally, a
significant proportion of frail older people do not
meet the common criteria for either comorbidity or
disability3 (fig 2).

The relationship between frailty, comorbidity
and disability was explored in an early study by
Fried et al.1 These authors concluded that frailty
was not synonymous with either comorbidity or
disability, but that comorbidity was a risk factor
for frailty and that disability was an outcome of it.
This relationship was explored further in a large
prospective study of older women,4 which reported
findings similar to the Fried study and supported
the robustness of their concept of frailty as a
distinct clinical syndrome with poor prognosis.
Subsequently, Boyd et al2 identified frailty as being
strongly and independently associated with the
onset of dependence in activities of daily living.

The World Health Organization is currently
attempting to define frailty, and has identified a
number of potential indicators. These have been
added to the International Classification of
Functioning, Disability and Health.5 However, the
indicators have so far been based solely on one
review paper.6 In light of the conflicting views on
the diagnosis of frailty, it seems unlikely that the
proposed definition will be accepted globally at
this stage.

EPIDEMIOLOGY
As there is no generally accepted definition of
frailty, it is not possible to quantify accurately the
numbers of frail individuals in the population. In
the UK there have been no studies that have
formally investigated the prevalence of this condi-
tion. However, a number of studies have been
conducted in the US. One which used a self-
reporting screening instrument was based on four
predictors of frailty: age, health conditions inter-
fering with activities of daily living, requiring
assistance in taking drugs and in bathing. The

Abbreviations: CMV, cytomegalovirus; CRP, C reactive
protein
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study showed rates of frailty ranging from 55% for persons aged
65 years to 96% for persons aged >90 years.7

Other estimates from several studies using a variety of
definitions of frailty reported prevalence figures in community-
based individuals ranging from 7% to 32%, with a higher
prevalence in women.1 3 8

It has also been postulated that there is a continuum of the
severity of frailty,6 and several studies have identified sub-
populations termed ‘‘intermediate’’. One study1 describes the
intermediate group as having 1 or 2 of 5 frailty index
components (discussed later). This ‘‘intermediate’’ group of
people do not meet a postulated formal definition of frailty, but
may represent a group to target for preventive interventions.
This is important because they made up 46% of the total cohort
at baseline.1

A recent community-based study9 concluded that frailty was
a dynamic process characterised by transitions between
predefined frailty states over time. Although deteriorations to
less frail states were identified (up to 23%), a change to a
greater state of frailty was more commonly observed (up to
43.3%).

PREDICTORS
A large number of predictors of frailty have been proposed.
Table 2 shows those predictors most often cited in the
literature. Not surprisingly, there is substantial overlap between
these predictive factors and the biomedical features present in
older people broadly considered to be frail.

Several studies10–12 have proposed possible markers of frailty
for use as a frailty index that may be used to aid diagnosis. One
such study using a quantifiable index of frailty in a Hong Kong
population13 has shown the effectiveness of this approach
across cultural divides and different healthcare systems.

An often cited model1 3 uses a cluster of predictors (table 3)
that identifies a ‘‘phenotype’’ of frailty. The authors propose
that the presence of three or more of these components
indicates frailty.

As mentioned earlier, the presence of 1–2 predictors is
indicative of an ‘‘intermediate at risk’’ group that may be
targeted for intervention. The frailty phenotype identified by
these predictors has been subsequently validated using data
from the Cardiovascular Health Study.1 14 The presence of this
frailty phenotype at baseline predicted five adverse health
outcomes at both 3 and 7 years (table 4). After adjustment for
covariates, the frailty phenotype was found to be an indepen-
dent predictor of all adverse health outcomes (p(0.05) except
falls (p = 0.06).

Predictors such as those described above do not include
psychological, social and environmental factors which are
thought by some to be important contributors of frailty.10 15 16

The relevance of including such factors as diagnostic or
prognostic tools remains to be determined.

Older people accrue age-related adverse changes such as
illnesses, muscle loss and reduced strength. It has been
suggested that the presence of these alone could be used as
predictors of frailty. However, people do not accumulate the
same changes at the same rate. This variability has led to
disagreement that age-related changes can be used as a frailty
index at the clinical or population level.8 17 Similarly, it has been
proposed that both fitness and frailty can be estimated by
comparing the number of symptoms and signs present in an
individual.12 These signs and symptoms are referred to as
accumulated deficits, and a selection of these deficits could
form the basis of a frailty index that could be used in the
clinical setting.

A number of authors have now published their ideas of what
should constitute a practical frailty index.3 4 8 12 17–24 However,
they all differ in one way or another, without there being a
strong consensus for a particular model.

Pathophysiological predictors
Significantly higher levels of inflammatory markers such as C
reactive protein (CRP) and interleukin-6 (IL6) have been found
in frail individuals when compared with non-frail older people.1

It has been suggested that such stimulation of the immune
system may be through chronic low-level infections which may
predispose an individual to frailty.25 26 It has also been
hypothesised that chronic inflammation may itself result as a
failure in the regulation of the immune system due to the
process of ageing.27 The term immunosenescence has been
coined to describe the decreased responsiveness in the immune

Table 1 Examples of biomedical factors which may
contribute towards onset of frailty

Clinical Pathophysiological

Weakness Insulin resistance
Weight loss (unintentional) Increased blood-clotting activity
Viral infection Sarcopenia
Obesity Decreased VO2max
Comorbidity Lowered testosterone
Cognitive impairment
Fatigue
Anaemia
Inflammation

VO2max, maximal oxygen consumption.

Biomedical
factors

Physiological capacity to
withstand

environmental stresses

Environmental
stresses

Increased dependency

Psychological/
social factors

Figure 1 Possible mechanisms for the reduction of physiological capacity
to withstand stress, leading to frailty.

Disability Comorbidity

Frailty

Figure 2 The association between frailty, disability and comorbidity.
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system of some elderly people, and it is proposed that viral
infections in younger years may predispose to immunosenes-
cence in later life.26 Interest has also been generated by the
observation that older people who are seropositive for
cytomegalovirus (CMV) seem to be more at risk of manifesting
immune system disorders than CMV-negative individuals of
the same age group. Independent longitudinal studies of a
population-based cohort of the very old people in Sweden over
the past decade have led to the emerging concept of an
‘‘immune risk phenotype’’.28 Those with this phenotype, which
itself is found to be associated with CMV seropositivity, have an
increased mortality. Clearly, more evidence is required to
substantiate these ideas. There is no doubt that a simple
biological diagnostic marker for frailty would be a very useful
tool if there was an effective treatment to prevent or treat
frailty.

In addition to CRP and IL6, several other potential biological
markers for frailty have been identified. These include endo-
crine and inflammatory markers such as factor VIII,29 30

haemoglobin31 and plasma hypertonicity.32 33

Just as is the case with the clinical phenotype, the absence of
a standardised definition for frailty makes it difficult to identify
putative biological markers.

PREVENTING FRAILTY
Intervention
Most studies on preventing frailty have been conducted after
acute events such as stroke or fracture. Relatively few studies
have been undertaken investigating the effects of intervention
on functional decline once frailty has developed. Such studies
that have been carried out on frail older people have shown that
it is possible to prevent functional decline. One intervention
study of physically frail people34 included physical treatment
that targeted underlying impairments in physical abilities,
including balance and muscle strength. Disability scores at
baseline were 2.3 and 2.8 in the intervention and control
groups, respectively. The authors reported reduction in

functional decline in the intervention group at 12 months
(score 2.7) compared with the control group (4.2). Benefits
were not reported in those with severe frailty at baseline.

The beneficial effects of exercise in the older population have
been widely publicised. As inactivity and muscle weakness have
been identified as major determinants in the onset of frailty, it
is not difficult to imagine a simple and cost-effective exercise-
intervention measure that may slow or reverse the process. A
recently published cross-sectional study of older people in long-
term care facilities35 examined the relationship between
components of physical fitness and functional performance.
The authors concluded that exercise programmes for residents,
which included coordination maintenance, may prevent or slow
down the decline in physical functioning.

Another potential benefit of exercise is the interesting
observation made in a study on inflammatory markers,33 that
elderly participants who were more physically active had lower
levels of IL6 and CRP. A separate study36 found a decrease in
tumour necrosis factor alpha as a result of resistance exercise,
thus indicating an anti-inflammatory component to exercise.

Positive psychological states may also be beneficial in the
prevention of frailty.37 It has been suggested that the concept of
positive health is more than simply the absence of disability or
disease. Thus, psychological approaches aimed at the produc-
tion of a positive psychological state in those at risk of frailty
may strengthen other interventions aimed at stopping func-
tional decline.37

DRUGS AND TREATMENT
At present, there is no specific treatment for the condition of
frailty. Treatment regimens for those who are frail or at risk
should be aimed at any specific disorders that may be
contributing to their frailty. Table 5 lists some suggested
therapeutic interventions, although it should be noted that not
all have been proved to benefit frailty.

CONCLUSIONS
There is clearly a need for consensus on the clinical definition of
frailty, as the ability to diagnose and measure the development
and severity of the condition is a prerequisite for the
formulation of healthcare policy and for the evaluation of
clinical interventions. Similarly, confirmation of the existence
of a prefrailty or ‘‘intermediate’’ group of patients may be
important for prevention strategies.

Frailty is complex in its manifestations and there is as yet no
generic treatment. Therefore, therapeutic interventions need to
be tailored to the individual. In older people, a comprehensive
geriatric assessment should form the basis of the diagnostic
process, concentrating treatments on those most likely to
produce benefit while avoiding those treatments most likely to

Table 2 Putative predictors of frailty

Clinical Functional Pathophysiology

Osteoporosis Difficulty with activities of daily living Sarcopenia
Weakness Unsteady gait Decreased VO2max
Fatigue Poor endurance and slowness Lowered testosterone
Weight loss Low activity levels Inflammatory indicators: CRP/IL6 /fibrinogen/TNFa
Obesity
Balance
Muscle strength
Comorbidity
Cognitive impairment
Anaemia
Depression

CRP, C reactive protein; IL6, interleukin 6; TNFa, tumour necrosis factor alpha; VO2max, maximal oxygen
conusumption.

Table 3 Predictors of the Fried model of the frailty
phenotype

Frailty characteristic Cardiovascular Health Study measure

Weight loss (unintentional),
sarcopenia

Baseline, .10 lb lost in the previous
year

Weakness, fatigue Grip strength adjusted for BMI/gender
Poor endurance Self-reported exhaustion
Low activity levels kcal/week
Slowness Walking time by gender/height

BMI, body mass index.
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cause harm.38 Of all the postulated treatments, exercise appears
to be the most universally applicable.

The priorities for research are large and include further
understanding of the biological and psychosocial basis of
frailty, agreeing prognostic and diagnostic criteria, as well as
evaluating the effects of therapeutic interventions.

The cost of ageing is high; about one third of the health
expenditure in industrialised countries is spent on people
.70 years.39 As the number of people over that age increases
worldwide, the proportion of those termed frail will also
increase, resulting in an escalation of healthcare costs. One way
to prevent this is to plan for the proper clinical assessment of
frailty, followed by a multidisciplinary approach to intervention
and management.

Several prominent geriatricians in the US have been quoted40

as saying that perhaps one day, frailty may become an official
International Classification of Diseases diagnosis with approved
treatments and interventions. We may well be closer to
reaching that goal.
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